Purpose: Limited research exists on the social information needs of adolescents and young adults (AYAs, aged 15-39 at diagnosis) with cancer. Methods: The Adolescent and Young Adult Health Outcomes and Patient Experiences (AYA HOPE) Study recruited 523 patients to complete surveys 6-14 months after cancer diagnosis. Participants reported information needs for talking about their cancer experience with family and friends (TAC) and meeting peer survivors (MPS). Multiple logistic regression was used to examine factors associated with each need.
I
ncreasing recognition of the unmet needs of adolescent and young adult (AYA) cancer patients and survivors has pointed to the importance of providing information to AYAs looking to bolster social support. 1 Difficulties in maintaining or making new social relationships are often cited as one of the most important long-term issues for AYA cancer survivors. [2] [3] [4] [5] Being socially isolated has been shown to affect health outcomes along several pathways, with one study reporting that socially isolated young adults showed increased sensitivity to everyday stressors, a greater propensity for hypertension, and worse physiological functioning. risk for social isolation and the negative consequences associated with being apart from normative socio-developmental experiences due to illness and treatment. 7 Furthermore, past research has shown that providers and patients do not always agree on who might best provide social support. In one study, cancer survivors valued interacting with other survivors significantly more than support from family and friends, which was a reversed ranking among healthcare providers. 8 Several organizations provide peer support for AYA cancer patients and survivors in the form of traditional support groups, groups organized around activities (such as exercise or recreation), and recently created online or social mediabased groups. Treadgold and Kuperberg 1 reviewed AYA cancer peer support program availability and identified several challenges in both initiating and sustaining them. These include challenges in offering support at different phases of the cancer trajectory, providing services for a diverse age range, and overcoming geographical and financial barriers, a lack of cultural diversity in support group offerings, and a lack of awareness and referrals from healthcare providers. 1 For the most widely available type of cancer support program for AYAs-online support groups-participation has been found to be more common among survivors who belong to higher socioeconomic groups 9 and may only have transient effects in helping survivors adjust to cancer. 10 Social information needs in the context of cancer survivorship represent the information and services that facilitate creating, maintaining, and communicating with a support network. Limited research has been conducted on whether AYAs with cancer desire information and services to meet their social support needs (referred to hereafter as ''social information needs''). Understanding which AYAs are most in need is critically important to inform and tailor interventions and support programs targeting AYAs. The current study seeks to identify factors associated with social information needs among AYAs with cancer and whether these needs vary by their perception of the impact of cancer on social relationships.
Methods
The Adolescent and Young Adult Health Outcomes and Patient Experience (AYA HOPE) Study is a population-based cohort study that examines the cancer experience of AYAs regarding psychosocial and physical functioning, medical care, and clinical trial involvement. 11 The study was funded by the National Cancer Institute (NCI) with support from the Lance Armstrong Foundation. Patients were identified through seven Surveillance, Epidemiology and End Results (SEER) program sites: the states of Iowa and Louisiana; the metropolitan areas of Detroit, Michigan and Seattle/Puget Sound, Washington; and three metropolitan areas in California: Los Angeles County, San Francisco/Oakland, and Sacramento County. Participants newly diagnosed between July 1, 2007, and October 31, 2008 , with histologically confirmed, invasive first primary non-Hodgkin lymphoma, Hodgkin lymphoma, germ cell cancer, acute lymphocytic leukemia, or sarcoma (specifically Ewing sarcoma, osteosarcoma, and rhabdomyosarcoma) were considered eligible. Specific cancer sites were chosen due to their higher prevalence in the AYA population.
11 Eligibility criteria also included age (15 to 39 at diagnosis), residence in one of the study areas, ability to read and write in English, and being alive at time of contact. Although not an inclusion requirement, approximately 80% of the participants were not on active treatment. 12 The survey is available online at: http:// outcomes.cancer/gov/surveys/aya. Among 1208 eligible patients, 525 (43% response rate) completed the survey (397 by paper, 115 by internet, and 12 by telephone) at a median of 11 months (range: 4-22 months) from the date of diagnosis. One respondent only consented to release of medical records without completion of the survey, and one survey was lost, leaving 523 surveys available for analysis. In addition, the study included data from medical record reviews and data routinely collected from SEER registries. Approval for the conduct of this study was given by the Institutional Review Boards for each registry and the National Cancer Institute.
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Social information needs
The two social information needs examined were each measured by a single item. On the survey, participants were asked, ''At this time, do you feel you need more information about.'' followed by a list of needs, including the following social information needs: ''how to talk about your cancer experience with family and friends'' (labeled talk about cancer or TAC hereafter) and ''meeting other adolescents or young adult cancer patients/survivors'' (labeled meet peer survivors or MPS hereafter). Response options were: ''I have enough information,'' ''I need some more information,'' ''I need much more information,'' and ''Does not apply.'' Having an unmet social information need was defined as participants reporting they needed ''some'' or ''much more'' information. 12 Analyses excluded individuals who responded ''Does not apply'' (TAC: n = 42; MPS: n = 58) or left the response blank (TAC: n = 4; MPS: n = 3).
Factors associated with social information needs
The associations between several variables and unmet social information needs were examined. Sociodemographic variables included age at diagnosis, gender, race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and ''other'' race/ethnicity [a group that included Asian/Pacific Islanders, American Indians/Alaska Natives, and individuals of mixed or unknown race/ethnicity]), education, and health insurance status at diagnosis. Clinical factors included treatment (radiation, chemotherapy, and surgery), self-rated health variables (current general health and overall quality of care), and number of symptoms experienced in the past 4 weeks: nausea/vomiting, frequent/severe stomach pain, diarrhea/constipation, pain in joints/bones, weight loss, weight gain, frequent/severe fevers, hot flashes, tingling/weakness/clumsiness of the hands/ feet, frequent/severe headaches, frequent/severe mouth sores that affect eating/drinking, and problems with memory/ attention/concentration. The number of symptoms were summed and categorized into three groups (0-1, 2-3, and q4). Additional health-related variables included the number of serious comorbid conditions (0, 1, and q2), determined from medical records. 13 Whether participants reported both needing and receiving the service of a support group prior to the survey was included in the analysis, given documented potential benefits 14 but varying levels of interest support groups, 15, 16 as well as low availability and access to these services in this population. 17 Participants were asked to indicate the overall impact of their cancer on specific areas of their lives on a modified (continued)
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version of the 18-item Life Impact Checklist. [18] [19] [20] The current analysis examined associations of TAC and MPS with the impact of cancer on relationships with a patient's mother, father, siblings, significant others, friends, children, and dating. Response choices given included ''very negative,'' ''somewhat negative,'' ''no impact,'' ''somewhat positive,'' ''very positive,'' and ''does not apply.'' After preliminary analyses indicated little differences between positive and negative impact reports, responses were categorized as ''any impact'' (positive or negative) vs. ''no impact.'' Analyses excluded individuals who responded ''does not apply'' (numbers ranged from 9 [friends] to 303 [children]) or did not answer (numbers ranged from 3 [father, siblings] to 9 [children, friends]).
Statistical analysis
Frequencies and percentages of those who reported TAC and MPS needs were reported and tested using chi-square tests. Age, gender, cancer site, and race/ethnicity were included in the multiple logistic regression models of TAC and MPS needs, as well as variables that were associated with needs in univariate analyses ( p < 0.05). Relationships between the impact of cancer and social information needs were examined separately due to the variable sample sizes for each relationship subset, and chisquare tests across the two levels of impact (''any impact'' versus ''no impact'') were used to evaluate associations. Statistical significance was set to a two-sided a = 0.05.
Results
Descriptive characteristics
Of the 523 participants, 477 responded to the TAC question and 462 responded to the MPS question. Of those who responded to the specific questions, 118 (25%) and 199 (43%) and of participants reported a TAC or MPS need, respectively (Table 1) .
Factors associated with social information needs
Multiple logistic regression models examined factors associated with both TAC and MPS needs ( Table 2) . Participants between the ages of 20 and 29 at diagnosis were more likely (odds ratio [OR] = 2.3; 95% confidence interval [CI]: 1.1-4.9) to report a MPS need as those between the ages of 15 and 19 at diagnosis. There was no significant difference in the likelihood of reporting a TAC or MPS need among individuals between the ages of 30 and 39 and teenagers. There was also no significant difference in reporting social information needs between females and males. Both Hispanic AYAs and AYAs of ''other'' race/ethnicity were more than twice as likely to report a TAC need as non-Hispanic whites (Hispanic: OR = 2.4; 95% CI: 1.3-4.6; ''other'': OR = 2.4; 95% CI: 1.1-5.3); Hispanics were almost 2 times more likely to report a MPS need (a non-significant but marginal difference, p = 0.07). Those who reported fair or poor quality of care were 3.6 times as likely (95% CI: 1.1-11.7) to report a TAC need as those who reported excellent quality of care. Those who reported a high number of symptoms were more than 2 times as likely to report both TAC and MPS needs as those who reported 0-1 symptoms (TAC: OR = 2.9; 95% CI: 1.5-5.5; MPS: OR = 2.3; 95% CI: 1.3-3.9). Finally, participants who reported needing but not participating in a support group were more likely to report TAC (OR = 3.6; 95% CI: 1.3-9.8) or MPS (OR = 13.3; 95% CI: 4.2-42.3) needs than individuals who did participate in a support group. 
Impact of cancer on relationships and social information needs
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positive or negative impact of cancer on relationships versus those that reported no impact. Participants who reported that cancer had any impact on relationships with their mother, siblings, significant others, or dating were more likely to report a TAC need ( p < 0.05). The need for information about MPS was significantly higher among participants reporting significant impact on relationships with their mothers, siblings, friends, significant others, or dating ( p < 0.05).
Discussion
A large proportion of AYA cancer survivors reported unmet social information needs in our study. Information needs 
SOCIAL INFORMATION NEEDS OF AYA CANCER SURVIVORS
were higher among AYAs in their 20s at diagnosis and those of Hispanic or ''other'' race/ethnicity. Information needs were also higher in those that needed but did not receive the service of a support group, and in those with a low perceived quality of care. Our findings identify subgroups of AYAs who are most in need of additional social support and suggest targets for future studies and clinical intervention.
Meeting peer survivors
Participants who reported that cancer had either a positive or a negative impact on several significant relationships reported more need for MPS. Given the developmental life stages that AYAs transition through, 21 cancer in this age group presents unique social challenges. The desire to connect with peer survivors may extend, in part, from a natural inclination toward peer bonding that is normative and healthy for AYAs. 22 However, research has shown cancer experiences may limit the potential to maintain or form new relationships. 2, 23 Some AYAs report difficulties in maintaining friendships after they are diagnosed with cancer, in part because many peers are unprepared or unable to appreciate the problems that accompany a cancer diagnosis. 2 Even when support networks are strong, existing social connections may be inadequate for meeting psychosocial needs, and participation in activities associated with peer groups may be limited. 7 Furthermore, opportunities for connecting with peer survivors may also be limited, particularly as cancer is a rare illness for AYAs. 24 In our study, this is reflected by the low number of individuals who reported participating in a KENT ET AL.
support group (n = 41) compared to the number that wanted to participate in such a group (n = 72). The challenges many AYA cancer support programs face include the diversity of potential members in regard to cultural background and phase along the survivorship continuum, the inclusion of a broad age range, limited geographical coverage, and little funding. 1 Being potentially isolated while hospitalized or in recovery at home poses a unique challenge for AYAs who may otherwise be socially oriented and accustomed to being with friends.
1 Providing opportunities to engage with peer survivors might help mitigate these challenges. 25 Opportunities to connect through online support groups, telephone, and internet chat (e.g., FaceTime or Skype) platforms are increasingly available but not always accessible or widely known. 1 Other findings from the study warrant further discussion. Although there are documented barriers to participation in support groups for racial/ethnic minorities, including stigma, cultural taboos, and few support groups with members of similar cultural backgrounds, 26, 27 this study did not find significant differences across racial/ethnic groups in wanting to meet other AYA survivors, and this suggests several possibilities. The study may have been underpowered to detect statistically significant differences among racial/ ethnic groups. Alternatively, despite differences in support group participation level due in part to challenges in availability and access, it is possible that the desire to connect with peer survivors is similar across racial/ethnic and cultural groups. 27 Previous studies conducted in adult cancer survivors have found that whites with high socioeconomic status are more likely to participate in online cancer support groups, 9, 28 indicating the need to partner with AYAs of other racial/ethnic backgrounds to tailor online support groups to these populations as well. Recognizing the differing attitudes and barriers toward participating in online support groups is an important first step toward increasing participation. 26 In addition, partnering with AYA cancer patients of diverse backgrounds to help create more tailored community and online support systems may help increase engagement. 29 Independent of racial/ethnic status, however, not having participated in a support group predicted higher unmet MPS need in the current study. This suggests that support group participation assists in fulfilling the need for MPS.
Talking about cancer
The need to communicate about cancer may be especially salient to AYA cancer survivors, as cancer is a highly unexpected illness occurring at an exceptionally non-normative time in their lives. 30 Being able to understand and communicate about their cancer experiences may be difficult for AYAs, who may have little personal experience with illness. Complicated social dynamics between cancer survivors and their supporters are largely understudied, but a low level of disease awareness among survivors has been associated with low health-related quality of life among caregivers. 31 Thus studies are needed to examine the complex and nuanced ways that cancer experiences affect relationships between AYA survivors and their parents, romantic partners, children, and other significant relationships. Recognizing that some AYA survivors may benefit from learning how to talk about their experiences may be an important step to improve psychosocial services for this population.
TAC information need was higher in Hispanic AYAs and AYAs of ''other'' race/ethnicity. Previous qualitative research identified that caregivers of survivors from family-oriented cultures need psychosocial support. 32, 33 The proportion of non-Hispanic black participants who reported TAC was similar to that of Hispanics, although this difference was not significant (possibly due to smaller sample size). In addition, participants who reported lower quality of care, higher symptom burden, and lack of access to support groups also reported higher unmet TAC needs; these associations suggest the need for service improvement in the delivery of psychosocial care tailored to AYAs. 34 Developing tools for promoting communication among AYA cancer survivors may assist those who struggle to communicate needs and secure emotional support from their friends and family.
Our study indicated that AYAs who reported unmet TAC needs were more likely to report a high impact of cancer on relationships with their mothers, siblings, partners, and friends. Impact on relationships with key supporters, regardless of whether those changes are more positive or negative, may leave survivors needing new strategies for communication. The lack of psychosocial interventions to assist survivors with communicating with partners is at least in part a result of the paucity of research on the impact of cancer on AYAs' relationships. 35 Although it may seem that only those survivors who report a negative impact on relationships would potentially need support, our findings suggest that even those who report positive impact desire information about TAC. This suggests that many survivors are seeking, and could benefit from, interventions designed to encourage healthy communication about cancer experiences.
Strengths and limitations
Our findings on the social information needs of AYAs are strengthened by the recruitment of a large number of participants from seven different population-based cancer registries across the United States that currently comprise the largest non-convenience sample of AYA cancer patients. In addition, the study included patients with cancers that have been largely understudied, such as non-white AYAs. The generalizability of our findings may be limited, however, by our eligibility criteria, which included the ability to read and write English, as well as an overall response rate of 43%, although no major differences between respondents and nonrespondents were found. 11 Some of the participants in our study were currently undergoing active treatment, which may affect reporting of social information needs. In addition, the study was underpowered to find statistically significant differences for some groups, including participants of Asian/ Pacific Islander ethnicity. Finally, the exclusion of participants who responded ''does not apply'' or left the social information needs questions blank may have slightly biased our results, although the proportion of these responses was low.
Conclusion
A substantial proportion of AYAs in our study reported unmet social information needs, with needs higher in Hispanics and ''other'' races/ethnicities, and those who reported higher symptom burden, lower quality of care, and an unmet SOCIAL INFORMATION NEEDS OF AYA CANCER SURVIVORSsupport group need. Future studies should examine barriers and explore interventions for meeting these needs in diverse populations with the intent of improving access to support groups for all AYA cancer survivors. Our findings also suggest that many AYA cancer survivors are seeking, and could benefit from, interventions designed to encourage healthy communication about cancer experiences. Understanding the factors that are associated with unmet social information needs is important for providers of AYA cancer psychosocial support services, given the relationship between social support and quality of life previously demonstrated for this population. 36 AYAs most in need of additional social support and information should be targeted for future studies and clinical interventions.
